Comparison between effects of 3-isobutyl-1-methylxanthine and FSH on gap junctional communication, LH-receptor expression, and meiotic maturation of cumulus-oocyte complexes in pigs.
We investigated cAMP content, gap junctional communications (GJCs) status, and LH-receptor (LH-R) expression in porcine cumulus-oocyte complexes (COCs) during in vitro maturation treated with the phosphodiesterase (PDE) inhibitor 3-isobutyl-1-methylxanthine (IBMX) or with FSH. COCs were cultured for 20 hr (1st culture) in M199 containing 10% FBS (basic medium, BM group) or BM supplemented with FSH (FSH group) or IBMX (IBMX group). Each COC was then transferred into BM containing both FSH and LH and cultured for an additional 24 hr (2nd culture). The proportions of metaphase-II (M-II) oocytes at the end of the 2nd culture did not differ between the FSH (75.7%) and IBMX (68.2%) groups, whereas only 10.1% of oocytes in the BM group reached the M-II stage. During the 1st culture, the cAMP content of COCs and oocytes became significantly higher in the FSH and IBMX groups than in the BM group; the FSH group had a far greater increment than did the IBMX group. GJCs in the FSH and BM groups gradually closed with increasing duration of the 1st culture, whereas a significantly higher proportion of COCs in the IBMX group still had open GJCs than in the other two groups. Furthermore, LH-R mRNA expression significantly increased in both the FSH and IBMX groups compared with the BM group. These results suggest that inhibition of PDEs in porcine COCs make the oocyte ready for release from meiotic arrest, and that maintenance of a moderate cAMP content may prolong GJCs and stimulate LH-R expression.